Hung bean nuclease sites in supercoiled PM2 DNA at neutral pB were located by linearizing the singly-nicked circular DNA prodnct with venom phosphodiesterase followed by restriction endonuclease mapping. The locations of the sites varied with small changes in temperature and in concentration of NaCl or magnesium ion. Different environmental changes which affect duplex stability in the same direction showed similar effects on the number of sites and in some cases resulted in identical cleavage patterns. Venom phosphodiesterase and PI nuclease showed cleavage patterns similar to mung bean nuclease under the same environmental conditions and showed similar variations in cleavage patterns when environmental conditions were changed.
INTRODUCTION
Negative supercoiling has striking effects on the secondary structure of DNA. At sufficiently high negative superhelical density, torsional stress promotes untwisting of the helix (1,2). This renders supercoiled DNA highly reactive to reagents which prefer single-stranded over double-stranded DNA 
MATERIALS AND METHODS

Enzymes
Hung bean nuclease was isolated and purified to homogeneity as described tested the effects of NaCl and magnesium ion which also affect helical winding (37-39). Addition of NaCl (Fig. 2) or magnesium ion (Fig. 3) Without the addition of 0.1 H NaCl, the cleavage patterns for PI nuclease and venom phosphodiesterase at 37 and 47 C (data not shown) are also qualitatively similar to those for mung bean nuclease (Fig. IB) . Finally, the cleavage patterns seen with PI nuclease at 37 C at various magnesium ion to DNA-P ratios (data not shown) are similar to those for mung bean nuclease (Fig.   3) . Thus, the changes in site specificity with environment are independent of (Fig. IB, 27 C) has the same effect as adding magnesium ion (Fig. 3, 37 C, 0. 2 magnesium ion per DNA-P). 6) Different environmental changes which affect duplex stability in the same direction can be additive when performed in combination. For example, decreasing temperature from 37 C and adding NaCl (Fig. 4, lane 5, 27 C, 0.1 H NaCl) has a similar effect to adding excess magnesium ion (Fig. 3,   37C , 3.9 magnesium ion per DNA-P).
The striking variations in site specificity of single-strand-specific nucleases on supercoiled PM2 DNA with environment suggest that re-interpretation of earlier studies where the environment was not the primary concern may be warranted. For example, since similar site specificities were found for mung bean nnclease and venom phosphodiesterase when compared under the same reaction conditions (Fig. 4) , the earlier observations of different specificities on PM2 DNA were likely the result of the different reaction conditions used (14, 22) rather than differences in intrinsic specificities of the enzymes. In addition to affecting site specificity, environmental conditions can affect the number of nucleases cleavage sites. Decreasing temperature from 37 C (Fig. IB) or adding NaCl (Fig. 2) or magnesium ion (Fig. 3) 
